OBJECTIVE
The number of elderly people in industrialized countries is increasing, which constitutes a challenge for somatic and psychiatric health care. The importance of social and contextual factors for people's somatic and psychiatric health is well established and it is therefore essential for clinicians and decision-makers to consider elderly people's health within a social
context. An important component of the social context is social capital, which during the past 15-20 years has emerged as a societal component that is associated with democracy, 1, 2 economic prosperity 3, 4 and different health outcomes in all ages. [5] [6] [7] [8] Few previous studies have, however, analyzed in the elderly the association between the amount of vertical trust between individuals and societal institutions, i.e., linking social capital, and prescriptions of psychiatric medications. Linking social capital may be particularly important for elderly people, considering their high need of community support.
Definitions of social capital in the literature are usually obtained from key protagonists such as Putnam, Bourdieu, and/or Coleman, and it has most frequently been operationalized as a collective dimension of society, external from the individual. 9 The concept of linking social capital was introduced in the mid-2000s as a sort of diagonal bridge across power differentials. 10 The theoretical concept of social capital influencing mental health was reviewed carefully in 2005. 11 Social capital belongs to the society or to social organizations, Japan, well known for its high social capital, has performed several studies on social capital and health. For example, in a recent publication, national survey data were analyzed in a multilevel framework at Shimane University, revealing that both cognitive social capital (trust) and structural social capital (group membership) were associated with psychiatric health. 12 A previous study on elderly persons found that lower social capital, measured by trust, was associated with psychological distress 13 . The same authors also reported that systolic blood pressure, which may be affected by chronic stress, increased with an increasing proportion of individuals who perceived a lack of fairness, after adjustment for individual confounders in a multilevel framework. 14 In another study from 2009, around 4,000 adults were surveyed in Okayama City, Japan for participation in different types of associations.
Bridging social capital (between individuals who are not alike) was associated with good health in both men and women, while bonding social capital (between individuals who are alike) had no additional effect on health. 15 In the present study, we choose to operationalize linking social capital as voting in local government elections because refugees and newly arrived immigrants-arguably among Sweden's most powerless residents-may vote in local government elections after a minimum of one year's residence in Sweden. Additionally, participation in local elections is likely to provide a good measure of linking social capital due to the devolved nature of government in Sweden. Furthermore, local governments bear a great deal of local power because they have the right to apply taxes and are responsible for health care, schools, and city planning. Local politicians from local political parties must deliver key services to their population, i.e. their voters. They must build community trust via repeated interaction with people, and many of them have face-to-face contact with the potential voters in the local Some studies have found that social capital has a limited effect on psychological distress. [16] [17] [18] [19] In contrast, we previously showed that low linking social capital in the neighborhood increases the risk of poor mental and self-rated health. 20, 21 Studies from the USA and Sweden have found that low linking social capital, defined as lack of participation in voting, is associated with poor self-rated health. 21, 23 A study from Southern Sweden 22 found that poor linking social capital, operationalized as participation in municipal elections, was associated with sense of insecurity in the neighborhood, which may be particularly harmful for elderly people.
The findings from previous studies led to our hypothesis that low linking social capital is associated with psychiatric medication prescription rates in elderly people. In the present study, we will, for the first time, analyze the association between linking social capital and psychiatric medication in the elderly. This study extends the existing literature on social capital and elderly health by estimating prescription rates of psychiatric medications, used as proxies for psychiatric disorders, at the individual level. All elderly men and women were linked through their home addresses to small geographic units covering the whole of Sweden.
Small geographic units were used to define neighborhoods because they are consistent with how residents define their neighborhoods. 24 In addition, we used a multilevel framework in which linking social capital was operationalized as voting in local government elections at the neighborhood level.
The specific aim was to analyze the association between linking social capital and psychiatric medication prescription, divided into antipsychotics, anxiolytics, hypnotics/sedatives, antidepressants and anti-dementia drugs, in all Swedish men and women aged 65+ years. We also assessed whether the hypothesized association between linking social capital and psychiatric medication among elderly men and women remained after accounting for potential confounding factors related to individual power in society (age, sex, country of birth, education, marital status, and income).
METHODS
This five-year cohort study included all individuals aged 65+, a total of 543,236 men and 749,580 women. This age group was chosen because 65 is the normal age of retirement in 
Outcome variables
The outcome of interest was dispensation of a prescribed psychiatric medication at any 
Individual-level variables
Age: Age was categorized as 65-69, 70-74, 75-79, 80-84, 85-89, and 90+ years.
Sex: Separate analyses were performed for women and men.
Education level: Individual level of education was divided into three groups: Compulsory school or less (≤9 years), Practical high school or some theoretical high school (10-11 years), and Theoretical high school and/or college (≥12 years).
Marital status: Married/cohabiting or never married/widowed/divorced.
Country of birth:
Categorized as Sweden, Western countries (Western Europe, USA, Canada, Oceania), and Other countries.
Family income: Annual family income was divided by the number of people in the family.
The final variable was calculated as empirical quartiles from the distribution.
Statistical methods
Multilevel logistic regression was performed with individuals at the first level and neighborhoods at the second level. 25, 26 Logistic regression was considered to be a good approximation of Cox's proportional hazard model because we had a large sample size, a relatively low incidence rate, risk ratios of moderate size, and a relatively short follow-up period. 27 The fixed effects are presented as odds ratios (ORs) with 95% confidence intervals (CIs). The random effects were calculated as the variance between neighborhoods and the explained variance. We performed separate analyses for women and men. Model 1 included the neighborhood-level variable; Model 2 also included age and sex; and Model 3 included the neighborhood-level variable and the individual-level variables.
The logistic model used is given by the formula:
where f ij denotes the fixed part of the model, u 0j denotes the neighborhood random effect, and z 0ij denotes the estimated binomial standard variation and equals √[π ij (1 -π ij )]. The first-level variance is constrained to unity. These two terms ensure the correct specification of the binomial variance.
Next, we calculated the second-level (i.e. neighborhood-level) intercept variance. The proportion of the second-level variance explained by the different variables was calculated as:
where V 0 is the second-level variance in the initial model and V 1 is the second-level variance in the other models Possible cross-level interactions were tested. None were found. We did not test for random slopes or heterogeneity between the SAMS neighborhoods since there was little variance left in the final models. Parameters were estimated by second-order penalized quasi-likelihood (PQL). Extra-binomial variation was explored systematically in all models and we found no evidence of under-or over-dispersion. MLwiN software was used to perform the analyses. 28 
Geographic Information Systems (GIS) analyses
Neighborhood linking social capital and psychiatric medication rates are displayed in maps of
Malmö, a city in Southern Sweden, as spatial patterns. The maps were constructed in ArcGIS (version 10).
RESULTS
The population distribution and number of psychiatric medication prescriptions (events) by sociodemographic characteristics, as well as age-standardized rates of psychiatric medication prescription by level of linking social capital, are presented in Table 1 . Of the 1,292,816 individuals aged 65 and older, 26%, 57%, and 17% lived in neighborhoods characterized by low, intermediate, and high linking social capital, respectively. The prescription rates were higher among women, those who were in the oldest age categories, those with a low income or low education level, those who were not married or cohabiting, and those who lived in neighborhoods with low linking social capital. Table 2 footnote), the OR of being prescribed a psychiatric medication in neighborhoods with low linking social capital decreased to 1.10, but remained significant.
Fixed effects
There were also associations between most of the individual-level variables and the odds of being prescribed a psychiatric medication. We also performed an additional analysis of those individuals aged less than 65 years and found similar results (supplementary Table 3 ). 
Random effects

Linking social capital
The between-neighborhood variance was over 1.96 times the standard error in the crude model (Model 1), indicating that there were significant differences between neighborhoods (Table 2) Tables 1 and 2 show the results for Malmö from the multilevel regression models for the association between linking social capital and prescription of psychiatric medications. Supplemental Table 2 shows the results for the subcategories antipsychotics, anxiolytics, hypnotics/sedatives, antidepressants, and anti-dementia drugs. In general, the associations between linking social capital and prescription of psychiatric medications were stronger in Malmö than in Sweden as a whole. The strongest association with low linking social capital in Malmö was for antipsychotics in the crude model (OR = 1.95; 95% CI = 1.33-2.88). The confidence intervals were broader than in the nationwide analyses, most likely due to their being fewer events in Malmö than in the entire Swedish population.
CONCLUSIONS
When linking social capital decreased, the odds of being prescribed a psychiatric medication increased in the elderly. These average neighborhood effects on prescription of psychiatric medications (fixed effects) remained significant after inclusion of the individual-level variables, with the exception for those for antidepressants. The between-neighborhood variance indicated significant differences in psychiatric medication between neighborhoods, which were partly explained by the neighborhood-level and individual-level variables (random effects).
A review from 2005 found that there was insufficient evidence to establish a robust association between social capital and mental health. 16 In general, findings of previous studies are inconsistent. For example, Stafford et al. 17 did not find any main effect of social capital on common psychiatric disorders in an analysis of 9,000 residents in 239 neighborhoods in England and Scotland. However, when the authors limited the analysis to less heterogeneous neighborhoods, the associations between social capital and common psychiatric disorders became evident. Another study from England found an association between low social capital and higher incidence of psychoses such as schizophrenia. 29 In contrast, another study from the UK found that neighborhoods with high social capital, measured as perceived community safety, had higher hospital readmission rates for psychosis. The authors explained their findings as being due to less tolerance towards deviant behavior within communities with high social capital. 30, 31 A longitudinal study of homeless people in the US found no significant association between social capital and incidence of psychosis. 32 These interesting studies differ in many respects from our study. Most of them were based on cross-sectional surveys and relied on mailed questionnaires for the construction of the social capital variable and/or for the assessment of the outcome variables. Others were based on relatively small sample sizes or certain subgroups of the population, or used various indicators in the measurement of social capital. In addition, many studies lacked objective information on the neighborhood context. In general, multilevel studies suggest small differences in the variation in psychological distress across neighborhoods. 18, 19 However, no previous large-scale multilevel study has examined the potential effect of low linking social capital on prescription of psychiatric medications in elderly people, after accounting for a comprehensive set of individual-level sociodemographic factors. This is a novel contribution of the present study.
The stronger associations between social capital and psychiatric medication found in Malmö, the third largest city in Sweden, may be due to the higher levels of urbanization compared to Sweden as a whole. Previous research from Sweden has found significant associations between urbanization and psychosis and depression 33 .
The causal processes by which the neighborhood context may affect mental health have still not been established. It is possible that poor social networks, alienation, and high crime rates in certain neighborhoods contribute to the development of psychiatric disorders in vulnerable individuals [34] [35] [36] [37] [38] . High social capital, characterized by high levels of social cohesion and interpersonal trust may, on the other hand, protect against the adverse effects of neighborhood stressors in the development of psychotic disorders 34, 39 . However, it is also possible that individuals with psychiatric disorders tend to migrate to socially deprived neighborhoods, thus increasing the risk of psychiatric disorders in such neighborhoods by -reverse causation.‖ This may be particularly salient for individuals with chronic psychiatric illnesses, such as psychiatric patients with schizophrenia or other psychoses.
We found significant associations between linking social capital and doctors' prescriptions of most psychiatric medications with the exception for antidepressants and anti-dementia drugs.
Although our data does not allow us to draw any causal inferences, one possible explanation behind these findings may be that depression is less stigmatizing than many other psychiatric disorders and that the higher levels of social cohesion and social networks in neighborhoods with high social capital may encourage depressed elderly persons to seek health care. In contrast, elderly persons living in neighborhoods with low social capital may be less inclined to seek help for their depressive or neurological symptoms. Further research is needed to elucidate the potential pathways behind the increased contextual risk of psychiatric disorders in certain neighborhoods.
Neighborhood differences in health may be due to neighborhood differences in accessibility to health-related resources, i.e., underserved neighborhoods may have poorer access to such resources. However, our research group performed a nationwide study and found that underserved neighborhoods had better access to all types of resources, including pharmacies/drug stores, public hospitals, health care centers, and dentists, which suggests that neighborhood differences in health in the Swedish population are not explained by a lack of health-promoting neighborhood resources. Other factors seem to play a larger role 40 .
Strengths and limitations
This study has a number of strengths. First, it provides a good estimate of the collective burden of treated psychiatric disorders in both specialist and primary health care in a large national cohort as it includes all prescriptions in Sweden since 1 July 2005 (the date that the National Pharmacy Register started). Our study was based on 1,292,816 elderly people living in 9,119 homogenous neighborhoods with around 1,000 people per neighborhood. The geographic units (SAMS) are therefore small in terms of population size. This is an advantage according to a recent review of social capital and psychiatric disorders. 41 Some research suggests that the immediate neighborhood contributes most to etiological pathways among individuals suffering from psychiatric disorders. 29 The availability of almost 100%
complete national outpatient and inpatient pharmacy data allowed us to incorporate a broad spectrum of psychiatric illness, including the large majority of cases that do not require hospitalization. This enabled a more comprehensive assessment of the association between linking social capital and psychiatric medication. Linkage of the pharmacy data to population registers enabled us to include a broad set of individual sociodemographic characteristics, which allowed us to adjust for potential confounders. We also evaluated several different classes of psychiatric medications, among which antipsychotic medications had the strongest association with linking social capital. The differential odds we observed among these medication groups need replication in future studies. Furthermore, by using a multilevel model we could separate the neighborhood effect on prescription of psychiatric medications from the individual effect, taking into consideration both fixed and random effects in the analyses. The prospective design of our study is stronger than a cross-sectional or retrospective design when evaluating the effect of the exposure, i.e. the level of neighborhood linking social capital. Finally, although voting rates may not be the single best measure of trust in the population it has several advantages over the use of questionnaires (which were not possible to use in a nationwide study such as ours). For example, questionnaires will most often assess the exposure variable and the outcome variable simultaneously. Such an approach will lead to a same-source bias because psychiatric disorders are most likely associated with a negative perception of the neighborhood. However, our outcome variables and exposure variable were collected from two different sources, which eliminates selfsource bias.
This study also has some important limitations. We could not adjust the models for the length of time the individuals had lived in their neighborhoods. Furthermore, some residual confounding most likely exists in the measurement of socioeconomic conditions. For example, years of education is not equal to quality of education. 42 Finally, the multidimensional nature of social capital creates several possibilities for its measurement. A consensus has not yet been established as to which measurement is the most accurate.
However, we argue that measuring social capital in multiple different ways can broaden its multidimensional conceptualization, which could serve in the future as a rationale for interventions.
In summary, these findings from a large national study suggest that low linking social capital may have important independent effects on the prescription of psychiatric medications among elderly men and women, which is important information for clinicians working in such neighborhoods. Decision-makers should take into account the potentially negative effect of linking social capital on psychiatric disorders regarding sites of primary health care centers and psychiatric clinics, as well as other kinds of community support for elderly patients with such disorders.
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